Interaction of arabinogalactan, a no-viscous polysaccharidic molecule, with mucins by GINI, FRANCESCO
 University of Pisa 
     
 
 
DEPARTMENT OF BIOLOGY 
 
DOCTORATE COURSE IN MOLECULAR BIOTECHNOLOGY 
 
BIOMOLECULAR SCIENCE, BIOS SCHOOL 
XXIII CYCLE 
 
 
 
 
 
“Interaction of arabinogalactan,  
a no-viscous polysaccharidic molecule, with mucins” 
 
(SSD BIO/10) 
 
 
 
 
 
 
 
 
Tutor: 
 Prof.ssa Antonella Del Corso 
 
 
Candidate: 
Dr. Francesco Gini 
 
 
 
 
  
 
 
 
 
a Francesca 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
I miei ringraziamenti vanno a tutti i componenti del lab ed in particolare alla  
Professoressa Del Corso e al Professor Mura per i consigli, 
la disponibilità e la fiducia dimostrata nei miei confronti.  
Desidero inoltre ringraziare in modo particolare  
Roberta, Rossana e soprattutto Daniela.  
 Grazie 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                         INDEX 
 
Abstract 
 
1. Introduction 
1.1. The Ocular Surface System 
1.2. The tear film 
1.3. Mucins 
1.3.1. Mucin classification  
1.3.1.1. Secreted mucins  
1.3.1.2. Membrane-associated mucins 
1.3.2. Mucin glycosylation 
1.3.3. Mucin genes 
1.3.4. Physical and colloidal properties of mucins in dilute solution  
 
1.4. Alterations of ocular surface in pathologies: Dry eye 
syndrome 
 
1.4.1. Dry eye aetiology 
1.4.2. Dry eye and mucin alterations 
 
1.5. Artificial Tears 
1.6. Arabinogalactans 
1.6.1. Arabinogalactan composition 
1.6.2. Arabinogalactan and size exclusion chromatography 
behaviour 
1.6.3. Arabinogalactan structure 
1.6.4. Arabinogalactan physical properties 
 
1.7 Aim of the project 
 
2. Materials and Methods 
2.1. Materials 
2.2. Methods 
2.2.1. Determination of protein concentration 
2.2.2. Determination of carbohydrates by anthrone method 
2.2.3. Preparation of fluorescent labelled AG 
2.2.4. Glass fiber filters modification 
2.2.5. ELISA test 
 
 
1 
 
2 
2 
3 
5 
6 
7 
8 
9 
12 
14 
 
16 
 
 
17 
19 
 
23 
24 
25 
26 
 
27 
30 
 
32 
 
33  
33  
34  
34 
35 
35 
36 
36 
3. Results 
3.1. Characterization of arabingalactan by gel filtration 
chromatography on Sephacryl S300 
 
3.1.1. Evidence of two components of arabinogalactan 
3.1.2. Behaviour of FITC-AG on gel filtration chromatography on 
Sephacryl S300 
 
3.2. Mucin adhesion on different supports and evaluation 
of the interaction with arabinogalactan 
 
3.2.1. Electrostatic interactions on ionic supports 
3.2.2. Non-ionic interaction 
3.2.3. Covalent immobilization  
3.2.4. Physical entrapment on polyacrilamide gel  
 
3.3. Analysis of the interaction between MUC1 and 
arabinogalactan in solution  
 
3.3.1 Gel filtration chromatography of MUC1 and arabinogalactan 
on Sephacryl S300 
3.3.2. Effect of mucin on the resolution capacity of the gel 
filtration chromatographic support 
3.3.3. Gel filtration chromatography of arabinogalactan in the 
presence of high molecular weight proteins  
3.3.4. Equilibrium dialysis 
3.3.5. Frontal gel filtration chromatography on Sephacryl S300 
3.3.6. Interaction of AG-I and AG-II with MUC1 
 
3.4. Analysis of the interaction of AG with MUC2 and 
MUC3 
 
4. Discussion and Conclusions 
 
5. References 
 
 
 
 
 
 
 
 
 
 
37 
37 
 
 
37 
38 
 
 
38 
 
 
39 
40 
41 
43 
 
43 
 
 
43 
 
46 
 
47  
 
48 
50 
52 
 
53 
 
 
56 
 
62 
 
 
 
 
 
 
 
 
